In this study the AlCu aluminum alloy with 4 wt% Cu was prepared under controlled atmosphere and coated by microarc oxidation technique for the durations of 40, 80, and 120 min. The phase composition, surface roughness and hardness of the coating were characterized by X-ray diraction, scanning electron microscopy, prolometry.
Introduction
Aluminum and its alloys are extensively used as engineering materials because of their important properties of high strength/density rate and recyclability [1, 2] .
Copper has been the most common alloying element for aluminum alloys. Copper-containing Al alloys are one of the promising materials for many industrial application such as aerospace and automotive [3, 4] . However, their weak tribological properties and low corrosion resistance in some environment reduce their usage. Many of surface modication methods either changes or aects adversely the bulk properties of the materials, as they need high temperature. Therefore the methods applied at high temperature are not suitable for the materials like aluminum and its alloys.
The anodic oxidation is extensively used surface modication technique for aluminum and its alloys. But, as the obtained coating thickness (maximally 50 µm) and hardness (maximally 800 HV) is very low and the process is not eco-friendly due to the acidic solutions used, which limits the usage of the process [5, 6] . Furthermore, the fatigue strength decreases signicantly after anodization due to the dissolution of the Cu-rich intermetallics during the anodizing process of Cu containing Al alloys [7] .
Microarc oxidation (MAO) coating is a promising technique to Al and its alloys due to its application at room temperature in eco-friendly solutions and resultant properties of coating such as high corrosion resistance, wear resistance, hardness, thickness and well adherence to the substrate [5, 810] .
Most of the widely used 2xxx series of Al alloys contains approximately 4 wt% Cu. Therefore, in this study * corresponding author; e-mail: gencer@gyte.edu.tr the surface of the Al-4 wt% Cu (Al4Cu) alloy was coated by MAO technique for the durations of 40, 80 and 120 min. The coatings were characterized by X-ray diraction (XRD), scanning electron microscopyenergy dispersive spectroscopy (SEMEDS), prolometry.
Experimental
AlCu alloy ingots were prepared by melting of com- Figure 2 shows the SEM micrographs of coating surfaces of MAO coated Al4Cu alloy. The small porosities are distributed randomly for the duration of 40 min (Fig. 2a) . However, the number of small porosities decreases relatively and the number of bigger sized porosities increases and the microcracks are evident for the sample coated for 80 min (Fig. 2b) . As shown in the SEM micrograph ( Fig. 2c) (Fig. 3a,b) . The microcracks were seen in the cross-sectional views of the MAO coated samples for all coating durations. The detailed examination of the cross-sectional views showed that there were porosities with various sizes for all coating times. As the coating time increases, the size and amount of the porosities increases. While the bigger sized porosities were present in the other region (region I) of coating, the ne porosities were formed in the inner region (region II) of the coating.
SEM analysis
The thicknesses of both regions increase when the coating duration increases. However, the coating obtained for 120 min has relatively dense inner region with nely distributed precipitates (Fig. 3b) . The irregular shaped precipitates are more clearly seen in the magnied SEM micrograph of the dense region marked as M in Fig. 3c (Fig. 3d) . These precipitates have much higher wear resistance than the surrounding matrix. As the XRD spectrum of the 120 min coated sample showed that the intensity of the α-Al As Cu concentration is higher in region II than region I, the dierence might be attributed to the sequential formation and dissolution of CuO since CuO is not very stable. (Fig. 3c ).
3.3. Coating thickness and surface roughness Figure 5 shows the change in coating thickness and surface roughness with MAO process time. As it is seen in 
